The tensile, thermophysical and tribotechnical characteristics of organoplastics based on thermosetting matrix chaotically reinforced with discrete highly tensile organic fiber have been investigated, and the efficiency of nano-additions introduced both into the polymer matrix and as fibre finish is shown in this paper.
The application of highly tensile wear-resistant polymer composition materials (PCM) in many fields of industry (air, automobile, shipbuilding, engineering, electrotechnical and chemical industry, sport equipment, etc.) allows improving the reliability and durability of machines and mechanisms, decreasing their material capacity and expenditures in their exploitation sphere [1, 2] .
The analysis held [3] has shown that by year 2030 50 % of all the funds that are going to be spent on construction materials will go to the elaboration and production of PCM.
The properties of PCM are defined by many factors: the shape of fibrous filler, a reinforcement scheme, the way of fiber reinforced plastic's treatment into the product, the nature of the components, the condition of the fiber surface and the strength of adhesion contact "filler-polymer matrix", which significantly determines the degree of the realization of the components properties in PCM [4, 5] .
The promising construction materials are composite materials based on a thermosetting matrix reinforced with thermo-resistant organic fibers the assortment of which is constantly extending.
EXPERIMENTAL
In this connection, the objects of investigation were presented by organoplastics based on an epo-xy-amine matrix (epoxidian resin ED-20 with 20,7 % of epoxy groups hardened with phenylenediamine) chaotically reinforced with discrete fibrous fillers in the form of sections (10 mm long) untwisted aramide complex filaments modified with nanoadditions introduced in two ways: 1) directly into the oligomeric binder at the amount of 3 mass % and 2) as finish on a fibrous filler at the amount of 0.9-1.0 % of the whole mass of fiber.
Model samples of microplastics for investigating deformation strength characteristics were prepared by the initial and finish fiber moisturing with a 45-50 % solution of a binder, with further drying under the strain at the environment temperature during several days, 30 min at the temperature of 353 К and 20 min at the temperature of 433 К.
Standard samples of organoplastics were prepared by means of moulding of the corresponding batches of organic prepregs prepared by moistening the 10 mm long section-cut fibrous filler with the solution (50 % acetone solution of epoxyamine binder).
The prepreg was being dried at the environment temperature for 24 h and then it was being dried at the temperature of 353 К for 20 min until the content of the soluble fraction within the binder reached 89-91 %. The samples were moulded at the temperature of 433 К, specific pressure of 40 МPа. The ready standard specimen underwent a thermal treatment at the temperature of 393 К for 4 h.
Deformation-strength characteristics of fibers and microplastics based on them were defined at FP-100 tension testing machine at the extension velocity of 13 mm/min, at basic length of the sample equal to 200 mm, at the diagram movement velocity of 1 mm/min. 10 to 15 samples were being tested in parallel.
Compression tests of organoplastics were held according to GOST 4657-78 at FP-100 tension testing machine using the standard samples, at the diagram movement velocity of 10 mm/min. Cross bar movement velocity made 0.203 mm/min. 6 samples were being tested in parallel.
Thermophysical characteristics of organoplastics were determined using MH-с-400 devices (specific heat capacity was set according to GOST 23630. 1-79), within the temperature range of 373-573 К, MH--400 coefficient of heat conductivity was set according to GOST 23630. 2-79). 6 samples were being tested in parallel.
The investigations of tribological properties in the regime of the dry friction were held at the friction disc machine at the sliding velocity of 1 m/sec, at the pressure of 0.62 МPа. The friction path made 3000 m. The material of the counter-body was Steel 45 (GOST 1050-74), thermally treated up to the hardness of 45--48 HRC, the surface roughness of R a = 0.18 m cm.
Three samples were being tested in parallel.
The intensity of linear wear was defined according to the formula:
where G is wear determined by means of weigh method at analytical balance VLR-200 (GOST 24104-80)
with the accuracy up to 0.0002 g.;  T is the density of the sample;  T is the friction path; A a is the nominal contact area;  is the coefficient equal to A a /A T , which we accept to be equal to 1, i.e. we examine the wear of the body all friction surfaces of which are constantly in contact.
The coefficient of friction is defined according to the formula:
where F 1 is friction force; F 2 is the losses occurring at turning the lever at spikes in the horizontal plane; N is normal load. The accuracy of the friction force made 5 %.
RESULTS AND DISCUSSION
The analysis of diagrams of extension of highly tensile organic fibers and microplastics based on them (Figure 1 ) has shown that the final application increases the rupture strength of the fiber and microplastic (4 and 13.3, respectively), and the increase of a relative deformation at rupture is observed (12 and 7.3 %, respectively). The increase of the rupture strength of microplastics compared to the fiber testifies to the fact of combined work of the binder and the reinforcing fiber in the plastic, i.e. of quite high adhesion of the matrix to the filler which increases at applying finish on the fiber.
The analysis of diagrams of compression (Figure 2) leads to the conclusion that introducing additions into the organoplastic, both in the form of finish on fiber and in the form of the addition into the binder, results in significant strengthening of the plastic at high deformations (by 13.7 and 24.9 %, correspondingly). Applying of the finish has almost no influence on the plastic elasticity modulus (2429.8 and 2427.8 МPа correspondingly). Introducing the nano-additions into the binder significantly improves the plasticity of the plastic -the elasticity modulus decreases to 1944.2 МPа. 1 -initial fibre; 2 -finished fibre; 3 -modified binder.
As a whole, the analysis of the dependence C p = = f(t) (Figure 3 ) testifies to the fact that the monotonous increase of the heat capacity with the growth of temperature is characteristic for all PCM reinforced with both initial and modified fibers. Thus, at the temperature increase from 198 to 598 К the heat capacity increases by 1448.64-1614.91 kJ/kg·К.
The character of the heat conductivity change of elaborated composite materials at the chosen temperature range (198-598 К) (Figure 4 ) has good correspondence with the reference data [6, 7] .
As for the technology of introducing modifying additions, it is expedient to introduce them into the binder because in this case the increase of the heat conductivity of the composite is reached by more than 20 %, which, as we consider, is explained by structuring the polymer binder.
The tribological investigations have shown that at high wear-resistance the material is characterized with quite low coefficient of friction for organoplastics (see Table 1 ).
Introducing the nano-addition into the polymer matrix results in increasing the wear-resistance of the material, decreasing the heat localization which is testified to by the temperature decrease in the contact zone. 
CONCLUSION
The investigations held allowed to state that the application of the nano-finish onto the organic fiber improves its tensile characteristics, increases the adhesion strength of the connection "fibre-thermally reactive matrix" which conditions the increase of organoplastic's rupture strength.
The introduction of modified nano-addition into the organoplastic, both in the form of a finish on fiber and directly into the polymer binder, increases the compression strength of organoplastic and improves tribotechnical characteristics of the material.
The elaborated organoplastic can be recommended as highly tensile antifriction material for working within the friction knots at increased loads. 
